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l. SUMMARY

In Novamber 1986, theNationd Inditute for Oooupationdl Safety and Heelth (NIOSH) recaived arequest to
invesigate the cooumence of skinreshes  the Duro Bag Manufadiuring Company, Ridwood, Ketudky. Theplant
wasaneMy huilt faality which begen gperaionsin Januaery 1986.

On Deoambar 11, 1986, NIOSH investigatars conducted anlinitia surnvey and walk-through evalugtion of theplart.
On Deoamber 16, 1986, and January 9, 1987, mediicd examinationsweere conducted and aquesionnarewas
admindeared to evduate theinddence of skin reshesand hair lossamong the 245 produdion warkers during 1986.
OnFdoruary 17, 1987, aninitid indLetrid hygienewak-through eva uation was condudtied and on March 5, 1987,
evironmata sampling for tota dugt was condudted inthe Paper Divison

Resitsdf the questionnaire showed thet 61 respondanis hed expariencad askinrash in the pariod Snce Januaty
1986. Hfty-aght postiveresoondentswereexamined and 40 hed dinicd findingsdf damnatitis Among 41 negetive
respondaswho wererandomly examined, only three damdtitis caseswere detected.

Subsuent andysswasbesad on 41 employessindicating the devd opmeant of skinrash onunoovered kin
(faoeinedk and armshends) which darted dfter employment & the Ridwvood faality, and wesnot dearly rdaed to
nonoooupetiond causes: Theonsat of skinrashes oocurred dght to 20 imes mare dften during the Sart-up of
produdion (Feruary, March) then during thelagt three months (October, November, Decamber) of 1986.

Sinrashesonamshendsweare marefrequant among Bag Catdherswarking inthe Hadics Divison (RR 81,
p=000004). Aninaressedt kinrasheson thefaogneck anong Bag Catdharswarking inthe Paper Dividon,
(RR=30, p=0.03) could nat be corrd ated with devated levd s of peper dug.

Rersond samplesweare odllected for totd dudt (jpgper dust) near the breathing zoneof employesswarking as
wrgpperlcedars beg catchers and cdllator tenders: Aiirbome conoantraions of total dust ranged from 0.18
milligramsdf totd ot par audic meter of ar (mgfin) to 053 mgin. Al resuitswearebdow the Oooupationdl SAfety
and Heelth Administration (OSHA) Pamissble Expoaure Limit (PEL) of 15 mgfin® and the Amarican Confarence of
Govemmeantd Indudrid Hygienits(ACGIH) Threshdd Limit Vaue(TLV) of 10 mgfi? for totel nuisance
paticulates

Based on dosavaionsof afected employess NIOSH investigators conduded thet theinareesed inddenoe of
damditisamong Bag Cadnarsin the Hadics Divisonwas meet likely exlaned by theusedf sovertstodean
mechinepats Theinoressad inddencesdf damretitisof the heed and nedk among Bag Catdnarsinthe Paper
Divison could nat be carrdated with airbome expoauresto peper dugt and may have bean dueto datisticd chence,
sncemutipeandyssswerepaformed. NIOSH invedtigetarscould nat determineasignificant dugering of damrditis
o thearmshendsamong vaiousjab dassficationswithin the Paper Divisoninthisinvedigaion. Other fadtorsauch s
dnramicdddhyceinthegug used salvats fridion and rubking, and low rdaive humidity of thear, may have
contributed tothedevdgpomeant o kinreshesinindvidud cases Recommenddtionsamed & minmizng the
oocurencedf contact demrtitisfrom these expoaures are contained in Sedtion VI of thisreport.
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INTRODUCTION

In Novamber 1936, theNationd Indtitutefor Oooupetiond Safety and Hedlth (NIOSH) recaved areguest for a
hedlth hezard evelugtion fram the Duro Bag Manufadiuring Compery, Ridwvood, Kentudky. Therequester asked
thet NIOSH investigate the cocurence of skin reshesamong produdionworkersa the nemly condructed
Ridwvood, Kentucky plant. Employess became concamed dter oneamployes brake out with dendtitis thet ather
cagesaf kinprodemsmight bewark rdated. Someemployess exressad conoan thet hair lossmight dsobe
rdated towork expoares Additiondlly, NIOSH wesasked to evduate the resairatary pratedtion program.

On Depambar 11, 1986, NIOSH medical investigetors conducisd awek-through survey & the Ridwvood fadlity
andexamined somearpoyess Theinvestigaorsdadded to foaustheinvestigaiion on demretitisand hair-oss
among produdionwarke's: On Decamber 16, 1986, and January 9, 1987, aquesiomnarewasadmindered and
medicad examingtionswerecondudied. On Feruary 17, 1987, anindudtrid hygenewak-through evaugtion ws
cnrrinegadm March 5, 1987, evironmentd sampling for tata nuisance particulates (pgper dud) was

BACKGROUND

TheDuro Bag Company isamenufadiurer of peper and pladicbegs In January 1987, anew plant located in
Richwood, Kentudky, wesgpened and produdion wasgradudlly trandfared from an dder plant in Covington,
Kentucky, tothenew fadlity. By Ly 1987, full operation wasreeched with aprodudionwork forceof about 245
parsond. Theprodudion operaionsare arganizationelly and physically seperated into the Paper Divisonand
HadicsDivison

Paper begsof vaious Szesand shgpesare produced inthe Peper Divison. Largerdlsdf peper areloeded onto
mechineswiththead of anoveheed hae. The paper ismechenically au, fdded, printed, and glued together to
meke peper begs o vaiausSzesand dgpes ThePgpa Divisonissituated inasinge produdion hell, and isdivided
intofour produdion arees

1)  Shoying Bags- Theeemadhinesare cgpele of forming twidted peper handeson shopping begs

2  Grooay Bags- Thisistheman proouct.

3  Millinery and Nation- A vaidy of modly sreller begsareproduced inthisarea

4)  Wrgping - Thewrgoping mechineispostioned inthe canter of the pgper beg produdion area. Bundlesof
pepe begsarelceded onto wooden palletsand wrgpped in pladtic for hipment to theautome.

Inthe Aagtic Divisonthin Shegtsdf plagtic aremedefrom pdyehylene granules viaan autometed extruson
process Theplagtic shedsare o, printed, folded, and heat ssled tofom various szeplestic begs

Theman job cateporiesand dutieswithin the produdtion aressindude
- BagCades- Cachand bundebegsand loed bundesinto acording mechine
- Adudor-Supavisars- St up and adjust mechinesfar thevaiousSzeand dgpebegs This
investigation evaugted anly so-cdled " hends-on' Adiustor-Suparvisars whowerediredly invaved in
the production process
- Mahine Tendars- Loed pgper rdlsand add ink toink resavairsfor printing of begs

- Restdpa/Pressmen- Oparatesprinting mechinesinthe Fadic Divison. Inthe Paoer Divison,
printing and fdding begsisdoneby asngemedhine



- Cdlae Tendars- Oparate mechinestiat produce peper begsand asiomdticaly bundethem. They
unloed the pgpar bundesand have smilar duiesssMachine Tenda's

- Wrgppars- Loed and unlced thewrgoping mechines

Water besad inksare usad for the printing of peper begsand solvent besad inksare used for the printing of plastic
begs Employessrepporsblefar deening theink rdlersand drumsinthe plagicsdivison usemingrd qarnitsfor
deaningtheequipmat. Theusadink resavarsaresant to the Sdvent Soregeand Recovery Roomfar deening of
theink ressvarsand recovary of sdlvenisfromldt overinks Thesdvenisused intheinksaredoohd bessd and
aerecovered by adiillation process

Theduemixing gparationisabetch type gparaion and thegueisaweter bessd mixture A typicd betch contains
com darch, indLatridly modified garch, sogp, At and dnnamic ddehydeinwater. For ashart paiod, duing August
1986 until early Sqptember, dnnamic ddehyde wasrgalaosd by another presarvaive DoniddeA.
InJanuary 1986, & thedat of produdioninthenew plant, some condrudionwiesill gaingon. Theguemixing
roomwasnat finshed and the guemixing operaion westemparatily located in onecomer of the Paper Divisonand
themixing equipment hed nat bean connected to the peper beg menufadturing mechines: Acoording tobaththe
compay and employess dust fram theguemixing oparation (presumebly Sardh) may have been contamindting
patsaf the produdion areadoset to the mixing operaion. Furthamo—e, the peste dlueitsaif was added to the beg
menufaduring medhinesby hand, sncethepipesfrom theguemixing equipmat werenat yet connedied, inoressing
skinexpoarestothepegtedue InMay 1986, theduemixing roomweas completed and the gperation was moved
toanareawhichwasphyscaly sparated from the produdtion arees: 1n June 1986, the pipeswere connedted,
whichdlowed thegueto beautometicaly didributed to beg menufadiuing mechinesinthe Papar Divison

EVALUATION DESGN AND METHODS

Duingtheinitid vist totheant awak-through aurvey o the Papar Divison and Hadtics Divison was conducted
Based oninfarmation datained during theiinitid visit it wes dedded thet aquesionnaireshoud beadminigared to
ogeminetheinddenceof daretitisinthe Paper Dividon. Visud dosavationsindicated thet cesesof danretitisin
theFlagticsDivisonwaremcet likdy dueto theusedf solvert besad inksused intheprinting of plastic begsand the
ued mingd ganitsfor thedeaning of ink rdlesand dums

Quediomare

A quesioarewasadmindered todl houly employessworking inthe produdion aresswho wereamployed &
thetimedf thisinvedigetion. All enployessdassified ass Adiustar-Supavisors (bath hourly and sdaried) whowere
identified by thecompeny ashaving manud duliesweredso asked to conpleethisquestiorare
Thequedionmnaireasked for thefaloning daa

- Damogrgphicinformetion, neme, address apgg, sex, race

- Wok hidary, detedf employment & the Ridwvoad fadlity, actud and previous departmant, and jab
dasdficsion

- Meddd higoy o skinrashes Themain quesionaskedt "'Since January 1986, haveyou expaienced any
rashes (rechess o inflammition) of your skin, lading for onear maredays? (Y es No; Dont know).



- Twenty-four body arees(scdlp, eydids... battoms of fedt, toes) werelided, and theemployeewas asked to
drdethe patswhearethe skin condition hed been expariencad.

- Daed onst of skinrash, and department and dassfication & thedeteof onst. Wesragh dlill presat?

- Higory of harlosssnce Januaty 1, 1986.

For andlyss thecomplaintsweregrouped by partsaf body onwhich rash oocured. Sncework-rdated
damatitisusualy ooourson skin diredtly exjposad to someagpet of thework process thetwo aress of main
inereswere theamhand area- which comesin conted with al materidswhich arehended; and the hesdlineck
areg, which might have been exposed to arbome peper dus.

Menicd Examirgtion

All arpoysssindicaingaskinrash ar hair lossonthe questionairewereexamined. Appraximatdy evary fourth

oyeenat indicaing any skinregh or hair losswesdoexamined. A demeidiogist examined exposed aress of
theskin, (scdp, faoe, nedk, hends amg). Skin atherwise covered by dathing wasnat examined. Cutaneous
findngsweredassfied into threecaleyaries

) damditis (cutaneousinflammetion) nat ahawiseexdaned by an
endogenous skin disorder o unrdlated condition.

i) demmetitisunrdlated towark (endogenousskinconditionor
ahawissurdated donamrdity).

iii) no detedableabnonmelities

A hidary of hair losswesevdueted by ahair-pul ted. Thisisaaudedinicd tet for adivehair loss inwhichabunde
o gopraximetdy 60 hairsareteken batween thumb and index finger. Thetest isconddared postiveif Sx or more
harsareplucked fram thescdpwithagartiepull.

Enviramantd

OnFearuary 17, 1987, aninitid indLdrid hygienewak-through evelugiion of the Radics Dividon, the Paper
Dividon, and the Salvent Recovery and Siorage Roomwias condudted. During thewelk-through someenployess
rdated arbome dug expoaresto skinprodems: Sncepatticulatedudisor dry skin causad by low rdaive humicity
may provokeitching, it wesdeaded thet evironmenta sampling for peper dugts should be condudted dong with
mesaremansd roomtempaaureand rdaive humidity inthe Paper Divison

OnMarch 5, 1987, parsord samplesfor tata nuisance particulates (pgper dust) were cdllected neer the bresthing
zoned employessworking asswrgpperlcedars beg catchars and cdllator tenders: Sampleswearecdllected on
preweighed payvinyl dilaride (PVC) filters comnected via Tygon tubing to bettery powvered sampling pumps
oparainga 20 liter pa minute (LPV). Samplesweareandyzed gravimetricaly aooording to NIOSH method
0B00. Tempearatureand rdative humidity reedingswere adllected using apsydromee.

V. EVALUATION CRITERA
A. Bwviroomand Bvdugion Qitaia
Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&ff enploy

eviromand evdugion aitaiafor sssessmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most workersmay beexposed up to 10 hoursper day, 40




hoursper wesk far awarking lifeimewithout expariendng adversehedth effedts  Itis hovever, impartant to
notethet nat al workerswill be pratected from adverse hedlth dfedtsif thar exposresaremaintained bdow
theelevds A smdl paraantage mey expaience adverse hedth effectsbecause of individudl susogptibllity, a

preedding madical condition, andlor ahyparsasitivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenard
evironmat, o with medications o parsond hehitsof theworker to produce hedlth dfedsevenif the
oocypetiond expoaresareconirdled & thelevd st by theevdugiion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aiteria. Also, some bdiances are aosorbed by direct contact with the
skinand muoous mambranes and thuspatentialy inreesethe overdl expoare. Frdly, evaugtion aitaiamay
dengeove theyearsasnew infanmetion onthetaxic effedtsof an agant becomeavalade

Thepimay sourcesof environmenia evaugtion aiteiafor thewarkplaceare 1) NIOSH Recommanded
BExposreLimits(RELSY, 2) the Amaican Corferenceof Govammantd Indugtrid Hygienists (ACGIH)
Threshdd Linit Vaues(TLVSY, and 3) the U.S Department of Labor/Oooupationd Sefety and Heelth
Adminigration (OSHA) cooupationdl heelth gandards’, Often, the NIOSH RELsand ACGIH TLVsae
lower then the coresponding OSHA dandards Bath NIOSH RELsand ACGIH TLVsuaLly arebessd
onmorerecat infarmetion then arethe OSHA dandards The OSHA sandardsaso may berequired toteke
into acoournt thefeedility of contrdling eqposresin vaiousindLgrieswherethe aganisare usedt the NIOSH
RELs by coniradt, are besad primearily on concamsrdaing to the prevention of cooupetiond dissese In
evauating theexpoaurelevdsand therecommencitionsfar reduiding theselevdsfound inthisrepart, it shoud be
noted thet indudry isreopired by the Oooupetiondl Sofety and Hedlth At of 1970 (20 USC 651, et s) to
mext thoselevdsgpadified by an OHA dandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduing a
nomd 8to 10-hour workday. Some substances havee recommended shart-term exposurellimits (STEL) o
aaling vdueswhich areintended to supplemant the TWA wherethere are recognized toxic effedsfraom high,
short-tem exposres

B. Hedth Bffedsof Nuissnce Paticates’

Avaladetoxiaty detaindicatesthet peper dugt should be draradtierized esa'nuissnce patticuiate’. Nuisanoe
duds in contregt tofibrogenic dugswhich cause e tissie to befamed inthe lungswheninhdled inexcessive
amounts havealong hidary of litleadverseeffet onthelungs: They do nat produce Sgnificant orgenic dissese
or taxic effect when exposres arekgat under ressoneble contrdl. Thenuisancedugishavedso been cdled
(bidagcdly) "inat" duds but thelatter temisingoprgariateto the extant thet thereisno dus which doesinat
evakesomeddlua reporeeinthelungs wheninhded inauffident amournt.

Exoessve concantrations of nuissnce dudtsinthewarkroom ar may sarioudy reduce vishility; may cause
unplessant depoditsintheeyes ears and nesdl pessages or caueinjury totheskin or muoous membranes by
dhamicd ar mechenicd adion per sar from therigorous skin deaning prooadlres necessary for thair remova.
The OSHA Pamissible Exposure Limit (PEL)? for totd nuisance paticlatesis 15 mgfin? and the ACGIH
TLV?is10myi? asaneight-hour TWA.

VI. RESULTS

A. Pevdenced SkinReghes
Thequesionnairewas completed by 215 hourly produdionworkers: Acoording to compery informdtion the
respectivework forcewes 245. Consaouently the partidpetion ratewas gopraximetdy 87%. Missng
respondentswere eudly digributed among the various departments and job

dassficdions Sxty-one(28% of therespondents) indicated akin reshin the pariod Snoe Januaty 1, 1986.




Themeadicd skinexamingioninduded 58 of the 61 respondantsindicating askin rash on expossd aessand 41
random contrdswithout skincomplaints: Table 1 comparesthe quetionaireresLitswith themecica
examndionresits

Only 3out of 41 contrd Sljedsamsvaed ngetivein thequestionnaire but hed dinicd Sgnsaf damnditis as
diagnossd by thedametdogd. Forty out of 58indicating askin resh snoe January 1, 1986, dill hed dinical
Sgnsd damitis

. Prevdexced hardos

Twelveamployees (626 of therepondants) reparted hair [ossin the paiod snce January 1, 1986. Noadtive
hair- oss could be detected by the hair-pul test inthe 12 employessreparting hair loss in 58 erployess
examined for complantsof kinraghes ar in 37 anployesswithout complantsof harr lossar kinraghes No
ather dononmditiesof heir growth ather then mele petter beldnesswas dbosarved. No further attempt wes
medetoinvesigetethelossaf har.

. Inddencedf New Skin Reshes&fter Employment &t the Ridwwood feality

Thefdlowing case ddfinition for posshle cooupetiond damdtitiswesedablishedt complantsaf kinresheson
expossd kinof thescdlp, faoe, nedk, hendsar amson quetioreire: Initiad onsat ater January 1, 1986; onst
dter dat of enploymant a the Ridhmond fadlity; and adamatdogicd examingion at leest consgant with

jondl deitis if adivedametitiswere presat onexamirgtion. Farty-onedf the 58 employesswino
compained of skinresheson the quesiomaire satidfied the case ddfinition. The 17 who dd nat sty thecase
adintionwereexdudad from further andlyss Theseinduded 5workesauffeing from skindsessssdueto
ahvious nonoooupetiond causss|[tineavaersodar (2), anevugais(2), heedlice (2), dlergy toeyecoseics
(D], 9with onst of symptoms on theammshends o faoeghedk prior toemploymant, and 3with demditison
oovered kinonly (trurnk, grain, legs) weareexduded from further andlyses Cassshed anavarageage of 34
years(danderd devigtion (SD) 12 years), whichwesnat Sgnificantly differant from theaveregeage o therest
of theemployess (37 years SD=11) inthe produdion area.

Casssof dammditisoocurred marefreguently among femdeamployess (rdativerisk=1.9; p=002).
However, sSncemorewomen dsowarked in different job categanies (meinly Bag Catchers) then men, sex
dfferencesdonemay nat have besn animportant risk fadtor for the development of skinreghes

Tabe2 howstheinddancedf skinreshesduring 1986. Inddencerateswere calaulated by dviding the
numba o new cassswithinamonth by thenumber of erpoyad workersa theend of the previous month,
Theonsat of new cases oooured 8 to 20 times morefreguently during February and March 1986, while
egneging contrdsweredill bang corgtrudted, then during thelegt 3months o theyear. Anunedanedriein
inadenceraedso coocured in e

. SkinRedhesand Job Aasfictions

Wecompared complantsof skinraghesintwo different exposad anstomicd aress aamshands (Upper ans
dbow, lover ams hends fingers), and heedineck (scdlp, eydids faoe, nedk) among different jab
dassfictions(Teble3).

Threegroupsshonved sgnificantly devated rddiverisks(RR). TheBag Cachasdf theHadic Divisonheda
rdaiverik of 50far kinreshesontheanmshaends They d<o hed Sgnificantly moredamreitisinthedinica
examingtion (RR=35,; p=005). All Sx casssamong these Bag Catcharsinvaved thehends(RR=8.1;
p=000004). Twothought thet it wesrdated to thegueused to labd bundesof begs Itisthresameduethetis
ussdinthePgoer Divison. Threethought thet the solvents used to desn mechine parts caused the skinrashes
Diret viad dosavationsdf wark pradtioesin the Hadlics Divison established thet skin contat of the hendsand
amswith savents(minerd gaints) usad far deaning ink rdlersand drums coourred much marefrequently then
sincontaat withthegue




Withinthe Grooary Bag produdion ares, therewereinareesssin skinrashes of the hesdinedk areaamong Bag
Catchas Calaor Tendas and Aduder Supavisors: Sgnificancelevdswere besad on sngleteds but more
then D tetswarecomputed. Congdaing multiple compearisons theanly sgnificantly devated ik wesamong
Beg CadasintheHadic Divison

E BEwromaid

Theresitsof evironmenta sampling for totd nuisance particulates (peper dud) arepresanted in Tebles4 ad
5. Airbome conoantrations of peper duet ranged from 0.18 mgyi? to 053 mg/n and aebdow the ACGIH
TLV for totd nuisance paticdlates of 10 myin? and the OSHA PEL of 15mgi?. Airbome concantration of
pepar dudt did nat reved any Sgnificant differencesfor thedifferant job categanies or locationsand werenat
higher inaresswithahigher prevdenced kinreshes: Rdative humidity resdingsranged fram 220610 40%,
comfortablerangesare considared to lay betwean 40%to 70%6

A review of thewritten reairatory protection programindicated mogt aress of 29 CFR 1910134 were
adoress however, afew ddidendeswerenated. Engineging contrdls (eg. locd exhaugt vartilaion) arethe
prefared method of contralling employeeexposuresand resairatary protection should be used only when
engneging contrdsandlar subdtitution of thetaxic agant() isnat feeslle: Thewwritien program did nat oeafy
theexad typeresairator which should be ussd whenworking in aressrequiring resairetor ussge: Additiondlly,
theprogram did nat oaaify thet employessrepuiired to weer resairatory protedtion bedeen heven

VII. DISCUSS ON AND CONCLUSONS

In Februery and March 1986, therewasasgnificanty increesed inddence df new skinrashesamong thehourly
procudionworkasat the nemy darted Richwood fadlity. Mogt of thefirg casesooourad inthe Pladics
Depatmat

A ssachfor highrisk aressamong the differant job dassfications and departmentshesled to the condus on thet
employessdf theHadic Divison (epaadly Bag Catchers) devdgped mareskin resheson thar hend then therest of
theprodudionworkes Two posshble causescoud beidentifiedt: usedf solvents(mingd gairits) todeenthe
mechines and uedf the pesegueto labd thebundesdf begs Based onvisd absavaionsit wes detemined thet
hend and aim contact with mingd saintsused for deaning theink rdlersnd drunsin the Flagics Divisonwes much
morefrequent then contact with theglueand wes meet likdly the cause of inddences of danretitisin thisdivison

Fomganad eqaianceitisknoan thet oivantsdry theskinand may causeskinreshes (2). Additionelly, apeste
duewhidchisdlonved todry ontheskin may causenongoadficitching and conourrent sretching. Ginnarmic
ddehyde ussd asabioddeinthegue may causeskin eythema (redhess of kin). Deaiteitsrdatively low
conoatraioninthegug dnnamic ddenyde mey have caused trandat eythametousreedionsinafew individes It
isd a;ldaﬁd skin snditize, dthough no edive cases of damndiitisweare dosarved which srongly Suggestied
oontact dlergy.

Duing thedart-up months of produdtion & the Ridhwoad fadlity (Februery and March, 1986) inddenceraesof
new skinrashesweresgnficanty higher (286 and 111 par 100 employess) compared totheend of the year.
Duing thefourth quarter of 1986, theaverapgerate of new skinrasheshed dedined to 1.4 per 100 anployess
among thedightly morethen 200 produdionwarkes: Thereareno avalable ddato comperetheserateswith retes
thet arenommaly expected inthegenard populaion. These detasugpest thet inedecuiste enginesting contrals during
dat-up of theplant may have contributed to the demdiitis prodem. Thereweareno dosarved tamparary increesss
indametitisrates duing themonth of Auge, 1986 when Dowidde A wessUbdituted for annamic ddehyde asthe
hioddeinthepededue

Intidly it weshypothes zed thet theinoressad leve of skinreshes of the heed and neck inthe Grooary Bag areadf the
Papar Divison might have been dueto inoresssd expoareto arbome concantrations of peper dus. Honvever, the
absence of any camdation batvwean meeaLred conoanrations of arbome nuisance particulates and the cocurence of
damditisdd nat appart thishypathess B, it islill possblethet individud casesmay have beanimitated by peper
dugt accumulaing onwark sufaoesar intemittent higher levds of arbome pepar dugt eqpoaresnat daieted et the
timed sading




Throughout the plant, workershende peper rdllsor Siff peper begs Fidion of theskinmey havebeanthe cause of
damdiisinsomewakes Thelow humidity levdsdso dooumented inthisinvestigetion mey have contributed to
s/mptoms paticlaly onthefaceand neck. Snoeexpoauresto gue fridionwith peper, andlow humidity were
ubiquitousamong erpoyaesswithin the Paper Divison, wewereurgbdleto identify high ik cooupationsonthebesis
of expoaretotheseeganis

VIII. RECOMMENDATIONS

DamtitisConird

1

Rasond pratedive equipmat (eg. doves gron, resairatar) should be used when lceding or unloeding the
weehing and didtillaion unit inthe Sovert Recovary and Sareage Room

Appropriategovesshould be used to prevent skin contact with solventswhen gperating the solvert didtillation
unit, heweghing unit, when deaning theirk rdlesand dums onthe printer, and whenfilling and deaning theiink
regvars Glovesshould be sdected besad onthesolvert being ussd. Glovesmededf nirileor neturd rubdber
gpear to provide the best pratection from the:d cohal besad solventsusad inthe sdlveant besed inksand the
ivert diillion unit and weghing unit.

Employessshould beencouragad to pradice good parsond hygene: Workersshould weeh prior towork
bresksarwhen skin contamiretionissuspedted. Drying gueantheskinisinitating and coniansdnnamic
ddehyde which may causetrandant redhessdf theskinand dscomfat. Gnmamic ddehydedsoisapatentid
skinsandtizer. Dirett skin contact with thegueshoud beminmizad. If thegueisaoddentdly silled ontheskin
it should beweshed off immediadly.

Fridion and rubing from peper mey causedamreitis Pratedivegloves and long desved gamenisdffer
pratection from fridion when hending begs o peper rdlls

All recommendtions contained intheMaeid Siety Data Sheds(MSDS) regarding usedf gopropricte
ventilaion, persord pratedive equipmart, and gpadd precautionsshould bedosdly flowed.
All acoumulated dugtsin the peste mixing room and l ather aress of thefadlity should bedeaned up by theuse

of avaouum sygem, dry sivegaing tednigquesshoud nat beused. A regular housekesping schedlleshould be
implemented to prevant fulreacoumulaion of dugis

Rdativehumidity of thear should bekeat inarange bawean 40% and 70%6 to prevart drying of theskinand
for comfort reesons

Employessshould beenoouraged to use skin maisurizars on aregular besson thehendsand ammsto
counterat the drying efedsof low humidity, pesteglue and fridion

Savert Vaoar Contro/Resairatory Protection

1

Thesdvert dillation and weshing unitsin the Savent Recovary and Siorage Room should beequipped witha
locd exhag vertiletion system. Whentheingalation of thelocd ednaugt vertilation unit for the salvent recovary
unit and theweghing unit iscompleted monitaring, for arbome concantrations of slvertsshould be conducted
to dedaminethedfedivenessof theseconrds

Smoking, edting and drinking should nat bedloved intheimmediatework aress and should be corfined to the
cdaaia Employessshoud beindrudted toweeh thar hendsbefare drinking, egting, and smoking, or using
talet fadliies

Until effediveengineaing contrdsareingdled, the usedf an gopropriate reairetar should berequired and
eforcedinthe pestemixing room and the olvent recoveary and Soregeroom.



4. All agpedtsdf theregoirator program should comply with thereuiremants of 20 CFR 1910134 Tre
rearetor program should be updated toindude provisansfor anuel medicd examingtionsfar dl enployess
who arereguired towear regairatary pratedtion during thecourse of their wark. Additiondlly, employesswho
arereguired towear resaraory pratecion should bedean haventothepaint thet thereisno possble
inefaencewith the seding sufaces of theregardor.
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Tabte 1

Comparison of questionnaire results and
clinical examination for skin rashes

DURO BAG MANUFACTURING COMPANY
RICHWOOD, KENTUCKY
HETA 87-080

dermatitis on
clinical examination

yes no

yes ' 40 ' 18 "' 58* !

skin rash in period ' ' ' '
since January 1, 1986 = =  +~-mmeemsmeccmeceeeeeeoomome-
(questionnaire result) ' ' ' '
no 3 ] 38 e 41 }

L] 43 ] 56 (3 ] 99 [}

* - Seventeen employees responding “yes" to dermatitis question failed to
satisfy all criteria of the case definition and were excluded from‘subsequent
analysis. (Active dermatitis was not part of the case definition.;
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Table?2
Marthly Inddencedf New Skin Reshes During 1986.

DURO BAG MANUFACTURING COMPANY
RICHWOOD, KENTUCKY

HETA 87080
Number Qumuaive Manthly Inddance
o new Numbe of of kinReshes
Kin’ Production (cased100employes) "
Cesss Workers
Januay 0 7 -
February 2 27 286 **p=0.009
March 3 66 111 **p=002
Apil 1 106 15
May 2 132 19
Jre 8 169 61 **p=002
diy 3 191 18
Auwge 4 200 21
2 204 10
October 3 207 15
November 6 210 29
Decambe 0 212 0

Sevenadditiond casesindicated onset of dametitissomatimedter begining waork a the Ridnwood plart, but month of
onst nat peaified,

Themontily inddenceishessd onthenumber of warkesat theend of the previousmonth, to dlow & leest for ashart
expoauretime

Sonificantly incressed compared to the average rate betwieen October and December (1.4 casssper 100
employess).



Tade3

inradhesintheamshandsand facehedk

among different job dassficaions

DURO BAG MANUFACTURING COMPANY

RICHWOOD, KENTUCKY

RR=rdaiverik compered totherest of thecompany.
*=p8005

**=p8§00L

*kk :p§om1

(Ch muaretes or Fidherstet [two-taled])

HETA 87-080
Number of Number of cassswith kinreghes
Emoyess
(Cenominetar) amshands faoeeck
Hadic Divisan
Bag Cadher 8 6 (RR=50)*** 1RR=17)
Machine Teder 9 2(RR=13) --
Presshdpa/Pressmen 3 3(RR=14 1
Adude Supavisor 13 -- --
Tad Fadics 3 1 (RR=23** 2
Pgpa Divison
Grooary Bag-
Bag Cadher 45 5 7(RR=30)*
Cdlator Tender 19 6(RR=21) 2(RR=16)
Machine Teder 1n -- --
Adude Spavisor n 3(RR=16) 2(RR=26)
Tatd Grooay Bag 85 14 11(RR=34)
Shopping Bag -
Bag Cadher 18 4(RR=13 3
Machine Teder 1n -- --
Aduge Supavisr 17 2 =
Tatd Shopping Bag 46 6 3
Millinery and Nation-
Beg Catcher 20 4(RR=12) -
Machine Teder 7 -- --
Adude Sipavisr 5 - -
Tad Millinery and Nation K7 4 --
Wraope 19 2 --
Tad Pgper Divison 182 26 14(RR=13
Totd Produdion Area 215 37 16


adz1
==========================================================================================
=========


Tdde4
Rasond Bregthing Zone Air Concantraions of Papar Dut

DURO BAG MANUFACTURING COMPANY
RICHWOOD, KENTUCKY

HETA 87-080

March5, 1987
JobLocation SargeTime SarpeVdume myM3

(minuey (itey

Beg Cadn, tuffy (white, broan) 413 826 0.39
(Machine#l)
Bag Cadhe, millinery (troan) 416 832 053
(Machine#)
Bag catcher, grocary (White) 407 814 0.18
(Machine#17)
Beg catdher, grocary (rown) 404 308 026
(Machine#19)
Cdllator tender, grooay (white) 398 79 045
(Machine#33)
Wrgoper lceder (white, brown) 3% 790 042
(Machine#l)
Cdllator tender, grooay (brown) 3A4 788 025
(Machine#40)
Eviromantd Qitaia OSHA PEL 150

ACGHTLV 100



Location

Shopaing Bags

Grooay Bags

Millinery and Nation

Wragope

DURO BAG MANUFACTURING COMPANY

Time
950
230

10.00
220

10:10
220

10:10
230

Tade5
Psydromele Reedings

RICHWOOD, KENTUCKY
HETA 87-030
March5, 1987

88 dd 38 RN g‘
5

Raoat Rdaive Humidity

B8 88 B& [R





